ADDITIONAL DATA Intramolecular hydrogen bonding probed by FTIR spectroscopy. Fig. S1 shows the FTIR spectra obtained for bis-ureas at 2 10 -5 mol/L in chloroform. All compounds display two absorption bands in the range 3400 -3450 cm -1 corresponding to free N-H groups and no contribution in the range 3250 -3350 cm -1 expected for intermolecular hydrogen bonded N-H groups. 1 Therefore, all compounds can be considered to be monomeric at this low concentration. Interestingly, the high frequency band is located at a very similar wavenumber for all five compounds: from 3444 to 3449 cm -1 (Table S1 ). This band can be assigned to the stretching vibration of the aliphatic N-H group (N-H β on Scheme 1), 2,3 which explains its low sensitivity to the presence of substituents on the aromatic ring. In contrast, the low frequency band is influenced by the presence of substituents on the aromatic ring and can be assigned to the stretching vibration of the aromatic N-H group (N-H α on Scheme 1). The values for the chlorinated (3418 cm -1 ) and brominated (3411 cm -1 ) bis-ureas are significantly lower than for the methylated bis-urea bMe 3 (3426 cm -1 ). This shift is characteristic for the presence of an intramolecular interaction between the N-H α and the halogens in ortho position. 2, 3 In the case of the fluorinated bis-urea bF 3 , the frequency value (3430 cm -1 ) indicates the absence of intramolecular interaction or its low intensity. The absence of intramolecular hydrogen bonding to fluorine is in agreement with previous studies on similar systems, 2,3 although examples of intramolecular hydrogen bond are known in the crystalline state. 
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Conformational analysis on model mono-ureas.
Scheme S1. Structure of model mono-ureas.
Ab initio calculations on model mono-ureas (Scheme S1) were performed. The potential energy surfaces ( Fig. S2a ) reveal a strong influence of the ortho substituents on the dihedral angle (φ) between the urea and aromatic groups. In the absence of substituent (mH 2 ) the most stable conformation is coplanar (φ = 0). With fluorine (mF 2 ) or methyl (mMe 2 ) substituents, the most stable conformations correspond to a dihedral angle of 60 and 120°, separated by a small barrier (1 kcal/mol) at φ = 90°. With chlorine (mCl 2 ), bromine (mBr 2 ) or iodine (mI 2 ) substituents, the energy surface is completely flat from φ = 60 to 120°. From these most stable conformations, the N-H stretching vibration frequencies were calculated: the calculations indicate that the stretching vibration of the aliphatic N-H group (N-H β ) is insensitive to the nature of the substituent, whereas the stretching vibration of the aromatic N-H group (N-H α ) increases in the order X = I < Br < Cl < Me < F < H. The good agreement with the experimental FTIR data (Table S1 ) validates this conformational analysis. Moreover, the calculated and experimental frequencies reveal that the strongest N-H α / X interactions occur in the case of X = Br and Cl. This is also confirmed by the calculated distances between H α and X atoms: they are all shorter than the sum of van der Waals radii, but the contact is the closest in the case of Cl and Br (Table S1) . Table S1 . Vibration frequencies (cm -1 ) and distances (Å) for model mono-ureas.
Hα-X distance [a] sum of vdW radii (H+X) [a] charge Ηα [a] charge Ηβ [a] calculated for mono-ureas (same level as described before); all the presented vibrational are the harmonic ones scaled by a factor of 0.97 to account for anharmonicities in the true potential. 6 [b] FTIR spectra for bis-ureas (2 10 -5 mol/L in chloroform, 20°C).
6
Interaction between mono-ureas and DMSO or TPPO. The following form factor for infinitely long rigid fibrillar objects of homogeneous contrast (specific contrast,
€ Δb
2 ) and circular cross-section (radius, r) was used to fit the data represented on Fig. 2 : 
FTIR spectroscopy. Infrared spectra were recorded on a Nicolet iS10 spectrometer in a CaF 2 cell of 0.1 cm path length. The spectrum of pure solvent was subtracted.
ITC.
Heats of dissociation were measured using a MicroCal VP-ITC titration microcalorimeter. 8 The sample cell (1.435 cm 3 ) was filled with chloroform (99% Acros, stabilized with amylene). A relatively concentrated bis-urea solution in the same solvent was placed in a 0.295 cm 3 continuously stirred (270 rpm) syringe. A first 2 µL aliquot was injected, without taking into account the observed heat, to remove the effect of solute diffusion across the syringe tip during the equilibration period. Subsequent aliquots of the solution (2-10 µL) were automatically injected into the sample cell every 200 s, until the syringe was empty.
Fig. S5. Heat effect (ITC) produced by injecting aliquots of a bis-urea solution in chloroform into chloroform (T = 20°C)
. bF 3 , bCl 3 and bBr 3 : 12 µL aliquots of a 0.3 mM bis-urea solution. bH 3 and bMe 3 : 10 µL aliquots of a 3 mM bis-urea solution, the heat flow was divided by 8.33 (=10/1.2) to compensate for the differences in concentration and volume. The data displayed on Fig. 3 can be modeled according to a mass action law model describing the evolution of the concentration of monomers (M) and filaments (F n ) of any degree of polymerisation (n). 8 The values deduced from the fit for the association constants and the enthalpy of association are reported in Table S4 . Fig. S6 . Association equilibria between monomer (M) and filaments (F n ) of degree of polymerisation (n). Table S4 . Parameters deduced by fitting the ITC data shown in Fig. 3 (chloroform, 20°C) .
bis-urea c* [a] (mol/L)
(kcal/mol)
(kcal/mol) ΤΔS (kcal/mol) bF 3 1.0 10 [a] concentration below which the filaments dissociate into monomers.
[b] association constant for filament growth (Fig. S6 ). Synthesis. The synthesis of bH 3 9 and bMe 3 10 was described previously. 
2,4,6-trichloro-1,3-diaminobenzene
In a 500mL flask 6.03g (0.022mol) of 2,4,6-trichloro-1,3-dinitrobenzene were dissolved in 25mL of water, 50mL of acetic acid and 80mL of ethanol. Then 7.60g (0.136mol) of iron powder were added.
The flask was sonicated for 30h, and the reaction was followed by TLC. 1.5mL (0.015mol) of n-butylamine was added to 2mL (0.014mol) of 2,6-dimethylphenylisocyanate dissolved in 50mL of dry dichloromethane. After 24 hours, the solvent was evaporated and the crude solid was crystallized from acetonitrile to yield 1.9g of a white solid (59%). 1.8mL (0.015mol) of methylbutylamine was added to 2mL (0.014mol) of 2,6-dimethylphenylisocyanate dissolved in 50mL of dry dichloromethane. After 24 hours, the solvent was evaporated and the crude solid was crystallized from acetonitrile to yield 3g of a white solid (90%).
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